Classification of phthalates based on an in vitro neurosphere assay using rat mesencephalic neural stem cells.
Exposure to environmental neurotoxic chemicals both in utero and during the early postnatal period can cause neurodevelopmental disorders. To evaluate the disruption of neurodevelopmental programming, we previously established an in vitro neurosphere assay system using rat mesencephalic neural stem cells that can be used to evaluate. Here, we extended the assay system to examine the neurodevelopmental toxicity of the endocrine disruptors butyl benzyl phthalate, di-n-butyl phthalate, dicyclohexyl phthalate, diethyl phthalate, di(2-ethyl hexyl) phthalate, di-n-pentyl phthalate, and dihexyl phthalate at a range of concentrations (0-100 μM). All phthalates tested inhibited cell migration with a linear or non-linear range of concentrations when comparing migration distance to the logarithm of the phthalate concentrations. On the other hand, some, but not all, phthalates decreased the number of proliferating cells. Apoptotic cells were not observed upon phthalate exposure under any of the conditions tested, whereas the dopaminergic toxin rotenone induced significant apoptosis. Thus, we were able to classify phthalate toxicity based on cell migration and cell proliferation using the in vitro neurosphere assay.